A B S T R A C T Ischemic stroke remains a serious public health problem, associated with significant mortality and morbidity. Accurate and timely prognostication of functional and patient-oriented outcomes of stroke victims is important for improving patient outcomes and for optimized use of healthcare resources. A growing body of evidence suggests that the Hypothalamic-Pituitary-Thyroid axis hormones can exert neuro-protective properties under ischemic conditions and can be employed for outcome prediction in severely ill patients, including stroke victims. The goal of the present study was to investigate the association of the HPT-axis and C-reactive protein (CRP) serum concentrations with clinical stroke severity and with functional and cognitive discharge outcomes. Here we present a dataset from prospective observational cohort study of 88 acute ischemic stroke patient admitted within 24 hours after stroke symptom onset and without thyroid gland disorders. All patients received treatment according to the existing guidelines. The dataset includes socio-demographic and clinical characteristics, clinical stroke severity assessment (Scandinavian Stroke Scale), serum concentrations of tri-iodothyronine, thyroxin, thyroid stimulating hormone and CRP that were evaluated within 24 hours after hospital admission. Functional outcome (modified Rankin scale) and cognitive outcome (Mini Mental State Examination) assessments were performed at hospital discharge.
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Overview
Stroke is among the leading causes of death and remains an important cause of handicap worldwide.
1,2 Ischemic stroke is the most common type of stroke and is followed by intracerebral haemorrhage and subarachnoid haemorrhage due to ruptured intracranial artery aneurysms.
2 Accurate and early prognostication of disease course and outcomes is critical for identification of stroke victims who could benefit from targeted therapies in order to enhance recovery from stroke. However, prognostication of stroke outcomes remains challenging. 3, 4 Currently, ischemic stroke symptom severity is evaluated using standardized clinical stroke symptom severity rating scales, patients' age and extent on brain damage on routinely available imaging modalities, such as head computed tomography or magnetic resonance imaging. These are the most commonly employed clinical variables to predict immediate and long-term ischemic stroke patient outcomes. 4, 5 However, prognostic value of commonly evaluated clinical parameters remains insufficient and there remains a constant need for research efforts directed towards development of novel blood and imaging biomarkers that could potentially improve diagnostic accuracy of current outcome prognostication systems. 4, 6, 7 Towards this end, extensive research suggests that serum concentrations of the HypothalamicPituitary-Thyroid (HPT) axis hormones are altered in patients suffering from severe somatic illnesses, including stroke. [8] [9] [10] The thyroid gland hormones (tri-iodothyronine, or T3, and thyroxin, or T4) are produced and secreted in response to stimulation by the thyroid-stimulating hormone (TSH), which is produced by the pituitary gland, and its secretion is regulated by the hypothalamic thyrotropinreleasing hormone (TRH) and via the negative feedback by the thyroid gland hormones. [11] [12] [13] Thyroid hormones undergo complex metabolism in peripheral tissues, including brain, and exert numerous genomic and non-genomic actions. Recent review papers provide detailed examination of the HPT-axis function under normal conditions and in disease states. [14] [15] [16] It is well described that normal functioning of the HPT-axis is commonly disturbed in severely ill patients and is associated with development of the Low-T3 syndrome (or non-thyroidal illness syndrome) that is coined as reduced serum T3 concentrations together with normal TSH concentrations in the absence of overt thyroid disorder. 9 Reduced peripheral tissue T4 to T3 deiodination, decreased hypothalamic TRH and pituitary TSH release, as well as impaired T4/T3 uptake by cells are among important biological mechanisms underlying the development of the Low T3 syndrome. 9 A steadily growing body of evidence in animal models strongly suggests that thyroid gland hormones are neuro-protective in the context of ischemic brain damage and lower serum concentrations of T3 and T4 (as in the low T3 syndrome) are associated with greater mortality and handicap rate of stroke victims. 8, 17, 18 Neuro-protective actions of thyroid hormones in stroke setting were recently reviewed. 8 For example, in a recent study Genovese with colleagues investigated neuro-protective role of the T4 in the middle cerebral artery occlusion (MCAo) rat model and have found that, relative to placebo, T4 administration prior to stroke was associated with smaller brain infarction volume and lesser neurological damage. 19 The same study has shown that T4 administration was associated with suppression of gliosis, neuro-inflammation and apoptosis, that was accompanied by increased neurotropic factor expression, providing insight into biological mechanisms underlying neuro-protective effects of thyroid gland hormones. 19 Abundant clinical studies in ischemic stroke patients have documented that lower serum concentrations of T4 and T3 during the acute phase of stroke was associated with greater clinical stroke severity, more brain damage as evident on neuroimaging studies, as well as greater mortality and handicap rates. 17, 18, 20, 21 For example, a study from Poland in 387 ischemic stroke patients has shown that lower T3 serum concentration on admission was associated with greater neurological impairment on admission and ventricular system compression on admission brain computed tomography scan, and with greater disability and mortality rates at 30-days and at 1-year. 17 These findings suggest that low T3 syndrome can be an important prognostic biomarker of functional outcomes in ischemic stroke patients. However, studies investigating the importance of thyroid hormone concentrations for discharge destination and cognitive outcomes remain sparse.
Ischemic stroke is associated with systemic inflammatory response and increased serum concentrations of inflammatory biomarkers, such as C-reactive protein (CRP). Greater CRP concentrations have been documented as a reliable biomarker of poor prognosis of patients with ischemic stroke. 7, 22, 23 For example, a study in 561 ischemic stroke patients has demonstrated that patients with CRP concentrations of ≥7 mg/L within 12 hours of symptom onset had increased risk of poor functional outcomes and death at 3 months, relative to patients with CRP concentrations of <7 mg/L. 23 Furthermore, in the same study risk for poor outcomes increased with increasing CRP concentrations, suggesting linear association between inflammatory response and poor outcomes. Inflammatory response can interfere with normal functioning of the HPT-axis. It has been demonstrated that inflammatory cytokines can contribute towards reduction of serum T3 concentrations by inhibition of central drive of the HPTaxis and by interfering with normal functioning of the 5'-deiodinase enzymes that are mainly responsible for T4 to T3 conversion in peripheral tissues and T3 tissue availability.
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The goal of the present study was to evaluate the association of the HPT-axis hormone serum concentrations with clinical stroke severity and with functional and cognitive outcomes at discharge in consecutive sample of patients diagnosed with ischemic stroke.
Method

Patients
Consecutive patients diagnosed with ischemic stroke based on clinical presentation and imaging results and admitted for treatment at the stroke unit of the Klaipeda University Hospital, Klaipeda, Lithuania, in a period from July 2007 until December 2010 were considered for this prospective observational cohort study. Patients were considered for the study if they met the following inclusion criteria:
 Diagnosis of ischemic stroke based on clinical presentation and head CT scan results  Admission to the stroke unit within 24 hours of symptom onset  Age of 18 years or older  Signed informed consent form.
The study exclusion criteria covered:
 Documented thyroid or pituitary gland disorder  Autoimmune thyroid gland disorder with serum antibody against thyroid peroxidase titer of ≥60 U/mL  Current use of thyroid medication or amiodarone  Pregnant or nursing  Inability to comprehend the study assignments or sign informed consent due to severe neurological impairment or inability to communicate in Lithuanian  Other type stroke (haemorrhagic stroke or aneurysmal subarachnoid haemorrhage) on initial admission head CT scan.
Eighty-eight patients have met the study criteria and comprised the study sample. Cognitive and functional outcomes at discharge were evaluated in 69 (78 %) and 79 (90 %) patients, respectively.
Procedures
The study and its consent procedures were approved by the Lithuanian Bioethics Committee and conformed to the principles outlined in the Declaration of Helsinki. All patients gave written informed consent prior to inclusion in the study.
On admission, all patients with suspected stroke underwent routine non-contrast head CT scan to rule out haemorrhagic stroke or subarachnoid haemorrhage or other causes of neurological deterioration. All patients received standard treatment based on clinical need, including intravenous thrombolysis that was considered for all eligible patients according to standard of care.
Patients meeting the study criteria were approached and evaluated by the study neurologist for:  Stroke localization was defined based on clinical data as left or right anterior carotid artery territory or as basilar artery territory stroke.
Within 24 hours after admission in the stroke unit blood samples were drawn from an antecubital vein at about 8 am before breakfast for evaluation of the HPT-axis hormone and CRP serum concentrations. Blood samples were centrifuged and serum was stored frozen at -40 o C. After the study completion, serum samples from all study patients were analysed in a single batch for serum concentrations of free T3, free T4, TSH and anti-TPO using the radio-immunoassay method (Cobas E411 analyzer, Roche Diagnostics, UK). Normal free T3 concentrations range from 3.9 to 6.7 pmol/l; free T4, from 12 to 22 pmol/l; and TSH, from 0.27 to 4.2 mIU/l. Serum CRP concentrations were analysed using the Abbott Architect c8000 clinical chemistry analyser (Abbott, USA). Normal CRP values are ≤ 5 mg/l.
At discharge from the stroke unit, the study patients were evaluated for functional outcomes using the mRS scale 28 and for cognitive outcome using the Mini Mental State Examination (or MMSE).
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Stroke severity and outcome measures Admission clinical stroke severity was determined by the study neurologist by the means of the SSS. 27 The SSS is composed of nine domains that include assessment of level of consciousness, aphasia, eye movement, motor strength in arms, hands and legs in the affected side, gait disturbance, orientation, speech and facial palsy. Clinical severity of each symptom included in the SSS is rated separately. Total score on the SSS ranges from 0 to 58. Lower total SSS score indicates greater clinical stroke severity.
Functional status before stroke and functional stroke outcome at discharge were determined with the mRS scale. 28 The mRS is a 7-point physician rating scale that was designed to evaluate global disability, with possible outcomes ranging from "No symptoms at all" (mRS score of 0) to "Dead" (mRS score of 6).
Cognitive outcome at discharge was determined using the MMSE. 30 The MMSE is a brief assessment tool that evaluates level of cognitive functioning across orientation, registration, attention and calculation, recall, language, repetition, complex commands domains. Possible total scores on the MMSE range from 0 to 30 and greater score indicates better cognitive functioning.
Use and potential reuse of the dataset
Variables included in the dataset are presented in Table 1 . The study findings were presented in international meetings 31, 32 and were used for original research publication investigating the associations of free T3, free T4, TSH and CRP serum concentrations with admission stroke severity and with clinical and functional outcomes at discharge. 33 Clinical data, included in the present dataset, were also used for publication analysing the importance of N-terminal pro-B-type natriuretic peptide, high sensitivity CRP and inteleukin-6 for prognostication of stroke patients. 7 Briefly, we have found that higher admission CRP concentrations were associated with worse discharge functional outcomes, and lower admission free T3 concentration -with worse discharge cognitive outcomes. These associations were independent from patients' age, gender, clinical stroke severity and functional status before stroke, and suggest that CRP and free T3 can be important biomarkers in stroke patients. The present dataset can be used for computational modelling studies exploring interaction between inflammatory system response and HPTaxis activity in the early phase of stroke and clinical significance of such interaction for patient outcomes. Better understanding of inflammatory and endocrine system response in acute phase of ischemic stroke can facilitate the definition of novel targets for treatment interventions that can translate into improved patient outcomes.
Data Files
The data described in this paper is presented in an openly accessible spreadsheet: "01204_ Stroke_Bunevicius.xlsx".
The file is available also in the Open Document Spreadsheet format.
